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HILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN. SILICON. SVITCHING
TYPE 2NTOS, JANTX

This specitication {s spproved for use by sll Depert-
wents and Agencies of the Depurtmt of Mcnu
1 SCOFE
1.1 Scope. This specification covers the detail requirements for NPN silicon switching transistors. One
tevei of product -essurance is provided for tihe device type ss specified in AiL-5-79500.
1.2 Physical dimensions. See figure 1.
4 T Mavimm satince
1.3 Maxizum pstings.
i i
| P. 1/ P. 2/ Voo | Vooon Veoo Voacn T__ and Tewn
i V- | i eV I (4 1) LEX l
| Te = +25%°C | T, = +25°C i | Rge S 10 ohms |
L L
| ] |
| ] | ] Vde | vdc Y dc v dc °c |
1 ] 1 (]
| | | i
] 1.2 | 0.36 1 &0 115 5.0 | 20 1-65 to +200 |
3/ Derate Linearly 6.90 wd/°C sbove T = +25°C
2/ Derate linearly 2.04 wd/%f ahova ‘l_’A = 425%C
1.4 Primary electrical characteristics.
! ! A b b wo
: } Mgz LV Yee(sam VBE(SAT)1 } Ton I Tott Ntel !
i ! | o
[Limits |V = 1.0V dc [I. =10 mA dc |I. =10 mA dc |I. =~ 10 mA dec |I. = 10 sA dc |Vee = 10V dc
| }lc=’-9=.“dc {1B=1.0=\‘¢= la=‘5.0=n‘d:}lm»=3=.‘dc .81-‘-‘-" Ic!19=.‘dc
| | {Vae » 2 V de ll,,-1Mdclf=1mmz |
L | | 1= 1
| [ I I
| | | vde vae | s | m
! min | 40 i — | o0.72 | — ] -— 3.0 '
| max | 120 | 0.4 | 0.80 1 &0 | 75 9.0 i
1/ Pul (see 4.5.1).
I !
|Beneficial comments (recomsendations, additions, deletions) and any pertinent dats vhich may be |
|of use in improving this document should be addressed to: Cosmander, Defeme Electronics Supply |
{Center, ATTW: BESC-ES, 1507 wilmingtion Pike, Dayton, O 45444-5276 by using the Standardizstion |
{Document 1mprovement Proposal (DD Form 1426) appearing at the end of this document or by letter. |
] |
FSC 5961

AMSC N/A
TS~ s

DISTRIBUTION STATEMENT A.

Approved for public release; distribution is unlimited.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
Check the source to verify that this is the current version before use.
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| Ltr Dimensions | Notes |
| I I
Inches Nillimeters | i
1 | | |
1 [} ¥ v
Min Max | Min | Max 1 ]
| | |
A .209 -230 5.31 5,84 ] 1
| [ [
-] 178 |1 .195 4.52 &.95 |
I i
c ;L 170 .210 £.32 5.33 :
L o | .s00 | -—— 12.70_ | -—- | 8 |
| ! I ! I
E | - .01 — 33 | 3.8 |
| I |
F_| .06 (019 &% 43 3. 8
|
J | .028 -048 n 1.22 71
|
K I 036 08 | N 1.17 !
| | I
L - | .00 — 1 51 1
|
u 707 Nom 1.80 Noa : 3
L N 1 (354 Nom | 0.99 Nom s 1
Dimensions are in inches.
Netric equivaients are given for general information only.
Measured in the zone beyond .250 inch (6.35 -am) from the ting plane.

Measured in the zone .050 inch (1.27 mm) end .250 inch (6.35 mm) from the seating plane.

when measured in a gauging plane .054 +.001 -.000 inch (1.37 +.03 -.00 wa) below the seating plane
of the transistor, meximum disseter leads shall be within .007 inch (0.18 mm) of their true Llocation
relative to a maximum width tab. Smeller dismeter leads shsll fall within the outline of the
mexisum diameter Lend tolerance. Figure 2 is the preferred seasuremsent method.

The collector shell be internally connected to the case.

Measured from the maximum diameter of the actusl device.
ALl 3 leads.

3
3

- -
o |
>

FIGURE 1. Physical dimensions.

2
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PN [ T J
0/ A y
{PERA
€
A - £y
| | l f  —HA .
| tee | Dimensions Notes | = SR N\
. l i -
; Inches | Millimeters | ? JJ /d WN ;
rupmraill AN
Rin Max n Max
] A Awar sy .&5( ] ’ssm £ ] ‘Z- s&n .{ E>\
¢e. -0&3 Hom 1.09 Noa | DETAIL A ¢
|
1.0 .2310 | .2315 5.867 {5,980 |
¢0, 159 | .16 4.04 4£.09 |
!

. 1.02 Noa 6

® | oo | | TTH O B

3 .0995 | .1005 12.527 12.553 | H " l /ﬂ

E, | .0495 | .0505 |1.257 |1.283 | 1l A\ e

1 I 74 2. 1
M| 165 | 155 i568 |30 uw L))
1 J 0670 | 0475 1.194 [1.207 | T B Y]
| 44 .0235 | .0245 597 | .62 | | T / W \\
- L \ N \-. SEE
K -009 ;011 . 229 279 | :: DETAIL C
K | 005 Nom | 127 Nom | ) \ N
L I \
L | 372 | .3; 1065 [9.60 . B g 1P
Ly .054 .055 1.37 1.40 QECTION A A
N l | 1 —
1 .Y . ] a4 AN e
| -UkS WOE | 1.U7 NOW Y
| 2 K "l "' /(‘ "'I“I'" /
I N T ANTIEES, -4
q1 ’ ’ ’ ’ J / k'J-|.A-i \ i
A |44.90° | 45.10° — | - T T B4 L/ \ (7 )
. —_ b ]
5 S B—— 1/ — I/
X _ ‘\A\ of __.l [‘ 40
1=~ — N =1 r<rv
DETAIL A DETAIL B DETAIL C
NOTES:

1. Dimensions are in inches.

2. metric equivalents are given for general inforsation only.

3. The following geuging procedures shall be used: The device being measured shall be inserted untit
its u-ting plm is .125 inch (3.18 sm) +.010 inch (0.254 mm) from the seating surface of the
gauge. A force of 8 2.5 oz. shall then "« applied paralie!l snd symsstricsl to the device's
cylindrical axis. When exssined visually after the force application (the force need not be
resoved) the n-ting plane of the device shall be seated ngnnst the gauge. The use of a pin
straightener prior to insertion in the gauge is permissible. A spacer may be used to obtain the

.125 inch (3,18 mm) distance from the gauge seat prior to force application.

4. Thuc wrflcn to be parailel and in same plane vithm £.001 inch (0.025 mm).

5. Four holes.

6. Pressed in.

FIGURE 2

Gauvae

Al

(V]

for Lead and tab location.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
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MIL-S-19500/312¢

2. APPLICABLE DOCUMENTS

2.1 Gowvernment documents

= oslwve s =4S

2.1.1 specifications, standsrds, and handbook

S.
farm m nart nf this dacmant tn the avtant snarifi
OB 8 PaIFT OF NS COCURMENT T The exXIanT spelivy

these documents sre those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

4

The following specifications, standards, and handbooks
herein. Unless otheruise enecified, the issues of

L

VHLESE VLT wriew LITICU, e Tessuwe Vi

X!

SPECIFICATION
HILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.

MILIYARY
MIL-STD-750 -~ Test Methods for Semiconductor Devices.

(Uniess otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

2.2 Order of precedence. In the event of a conflict betueen the text of this document and the references

cited herein, the text of this document shall take precedence. Nothing in this document, however,
supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIRENMENTS

3.1 Associated detail specification. The individual item requirements shall be in accordance with
MIL-5-19500 and as specified herein.

3.2 Abbreviations, sywbols, and definitions. Abbreviations, symbols, and definitions used herein shall
be as specified in MIL-5-19500

< SPest Tlat TS .

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52. Lead finish shall be gold or
tin plated. iead finish shall be soldersbie as defined in HIL-3-19500 and herein. Wwhere a choice of lead
finish is desired, it shall be specified in the acquisition requirements (see 6.2b).

3.4 harking. Marking shall be in accordance with WIL-5-19500. At the option of the manufacturer,
marking of the country of origin may be omitted from the body of the transistor, but shall be retained on
the initial container.

™~
g
-
[
»

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500 and as
specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
Check the source to verify that this is the current version before use.
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4.3 screening (JARTX tevel oniy). -Screening shall be in sccordsnce with sable II of MIL-S-19500 and as
specified herein. The following measurements shall be made in accordance with table 1 herein. Devices that
exceed the Limits of table I herein shall not be acceptable.

|
Scresn (ses table II | Hessuresent
of MIL-$-19500)
JANTX Llevel
! 1" 1leges ond ho oy |
a- o] FE2 :
] !
|
] an Oma L T 4
i 174 ITE W.I.
| — e
! . L e -
| 13 Subgroup 2 of table 1 herein; Ig = 300
| percent of initial value or 10 nk de,
} wvhichever is greater; hgp, = £15 percent
| of initial value. -
1 1 1
1 1 ]

4.3.1 Power burn-in conditions. Power burn-in conditions are as foliows:

T, = +25°C 23°C; Vg = 12 V dc; Py = 360-mv.

L 2 Oual ity sanfarmnnca inenastdan Qual ity panfarmanca inenartioan chall ha $n aconrdanea uith

S.5 1y COnNTorwanice CTLISN. WMBLITY CCNIOTRSNCe INSPICTICON SNGL O TN SLCoreEnee ¥y
MIL-5-19500.

2 2 A el o4 i L AL A S a3 k08 A a8 . i __ . lal AT _ & ADEMNM ad eobl o

%.4.1 ©roup A 1nspe . vroup A 1NspecliIon snall cConguct N aCCOTaBNCee Wit RIL=I-I1T7AA) &I LOULT
I herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordence with the conditions
specified for subgroup testing in table IVb (JANTX) of MIL-S-19500, and as follows. Electrical messurements

SULDGT O LC3t L€ 1¥D U, S 83 TOLLOWS. ELeC pRasU

(end—points) and delts requn-emts shall be in accordance with the applicable steps of table 1I heretin.

L L 921 B imenactinn la TVh of M1 _C_1050N) Ciswsnoun X-  Cramcv_
VeNabluo V M 1%} Lw&t.“l S| ls "g L% A0 !lgh ¥ IIJEI- UG WSS o e AN

{e
\ LeLs
method 1027 conditions T, = +25°C 23°C; Ve = 12 V dc; P, = 360 m¥.

4.4.3 Group C inspection. Group C inspection shail be conducted in accordance with the conditions
specified for subgroun testing in table V of MIL-$S-19500, and ms follows. Electrical sessurements
(end-points) and delta requirements shall be in accordance with the applicable steps of table 11 herein.

L L£.3.1 Groun € insnection (tahle V of -10200)
=.4.35.7 Group € nspestion (table V of ni e )

a. Subgroup 2: Terminal strength; method 2036; test condition E.

b. Stbgrap 6: Steady-state operation life; method 1026; conditions T, = +25°C 23°C;
Ve = 12 V. dc; P, = 360 mi.

4.5 Nethods of inspection. MNethods of inspection shall be as specified in the appropriate tables and as

4-as22) o TOINSERRRRon 3 ¢ &= SpELIT IS bl o =
follows.
L S 1 Pulea mameiiramante tonditiane far nuilea memcuramant chall ha ae anarifi in cartion L of
5.2, FUIsSe measureRenis. (ONRCITICNS TOr puist RBasure®enNt SN&LL o8 85 SpeciTIeC Tn seciIon 5 &7
MIL-STD-750.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
Check the source to verify that this is the current version before use.




niL-$-19500/312¢

TABLE I. Group A inspection.
l | . , [
| inspection 1/ M1L-S$TD-750 Symbol Limits unit
1 1 1
1 ] ]
1 - Method iti pin__ | max
|
[visual and mechenical | 20m | | | | _
| examination ] | |
! ] I 1
] i 1 I
| Subgroup 2 } }
|
{Breakdown voltage i 3001 |Biss condition D; ¥V (BR)CEO &0 i i ¥de |
| coliector to base I. = 1.0 LA dc | ] I
| | |
|Breakdown voltage 3026 |Bias condition D; V(er)EBO | 5.0 | vde |}
| amietan ¢~ hooa T = A0 w1 de 1 1 ] 1
' SWi LLel W USSP T ‘e '.‘ | ' ' '
I | | | |
|Breakdown voltage, 3011 |Bies condition D; V(BR) CEO | 15 | vde |
| coliector to emitter jIp = 10 A dc; ] | ]
] | pulsed (see 4.5.1) I l |
[ i ] | !
|Breakdown voltage, | 3011 |Bias condition B IV ¢eery cER | 20 | | Vvde |
1 1 lanton ¢o amdistan 1 L4 = A mi A~ ] ] ] ] ]
| COuBCIor O emjier i ic T W WA G, i 1 I i |
] | Roe <= 10 ohnms; | | | | |
| | pulsed (see 4.5.1) | | | | |
i | | i i i |
|Collector to base 3035 |Bias condition D; ! B | 125 | nmade |
| cutoff current | |Veq = 20 V dc | ] | | |
| | | | | I | |
|Emitter to base 3061 |Biass condition O; iigpo i | 8 | nAdc |
| cutoft current New = &4 V dc | ] | | |
| | | | I |
|Forward-current 3076 Vg = 1V dc; IPegq | 15 | | [
| tranefar ratin | 1Yy = N K md Ar ] ] ] ] 1
| trsnster ratic | {1c = 0.5 =A dc | | | | |
| | | | | | | |
| Forward-current | 3076 |Yee =1V dc; |hees 40 120 | |
1 -— e e a2 ] 1y — A A . . ] i ] 1
] ransrer rauio ] 'lc = W o, ] ] { i
| ] loulsed (see 4.5.1) | | | | |
‘ R N | | | ! l
| saturation voltage 3077 1. = 10 mA dc v 40| V dc
i {collector to emitter) ! !Yc =2 1 mA de ’ ! CE(SAT)1 ! ! !
1 SIS, ] i“g L et i ahd i I i !
» _ » | , | | |
!Ba?fiemtter voltage ! 3066 !l-'esf fgndnzon A; !VBE(SAT)‘l . ! .80| V dc !
4 {saturated) { “C F U BA aC, i | i
! ! [1g = 1 wA de | ! .
! ! ! l | | !
Base emitter voltage 3066 |Test condition A; .72| V dc
1o e reny O ! e o o W Neecsamz | LTl !
' ASPESLUIFOLTU/ l 'lc N Ve, ' l l l '
| | |15 = 0.1 m de | | 1 |
| | I I | | I

5'

footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
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MIL-$-19500/372¢C

TABLE 1. @rowp A inspection - Continued.
| | I 1 |
| Inspection 1/ | M1L-STD-7S0 Sysbol LLIilts Unit
| | ]
Method Conditions win | Max
|
Subgroup 3 ;
High-tesperature T, = #150°C |
operation: I
Collector to base 3036 |Bias condition D; Iepo2 118 M dc
cutoft current | Veg = 20 V dc; T, = +125°¢C |
| |
Collector to emitter | 3041 |Bias condition A; Leex | {10 ) A de
cutoff current | [Veg ®'20 V dc; Vg = 0.25 Vdc | |
| | | | | |
| Saturation voltage | 307 |1, = T mA d¢; vaE(SAT)Z | | 40| Vde
] (collector to | Ig = 0.7 mA de | |
|  emitter) | | | !
I | | I | |
| Low-temperature | |T, = -55°C | | )
% operation: ; = : = I }
| Foruwsrd-current | 3076 Vg 1.0V dc; 1. =10 mA dc; [hee2 | 15 | |
| transfer ratio i ipuited (see 4.5.1 | | | |
| | | | | | | ]
| Base-emitter voltage | 3066 |Test condition A; ’VBE(SAT)B } | 90| Vdc|
(saturated) ] j1, = 7 wA dc; | | | ]
| lig=07mde 1 z L
w IR
Common .eaitter small- | 3306 |Veg = 10 V de; | Ihgel | 3.0 | 9.0
signal short-circuit | |Ic = 10 mA dc; f = 100 Mz | |
forward-current | ] | | |
transfer ratio | | | | |
| | | I |
|Open circuit output | 3236 |Vpq =10V dc; 1. = 0; |c | | 6.0 pF |
c8 E obo
| capacitance | =21 M2z | | |
| | | | |
| 1nput capacitance | 3240 Veg = 0.5 V dc; 1.=0; Cibo | | 9.0 pF
| (output open-circuited) | f=1Mz | |
| | | | | |
|Real part of small- | 3266 |Vcp = 10V dc; JRE, .0 |s0 Q
| signal short-circuit | 1. = 10 mA dc; |
| input impedance | £ = 300 Wiz (see 4.5.2) | ! |
| | | |
|Charge storage time { I1c = lgy = -1 = 10 mA de Ity 125 ns
] ] | (see figure 432 | ]
| | | | |
| Turn-on time |1C = 10 mA dc; 131 = 3 mA dc; |tm |40 | ns |
| [Vgg(®) = -2.0 V de t | |
| |(see figure 3) | |
I l | |
| Turn-off time | [Ic =10 A dc, Igy =3 mAde; |t g, | |7s ns
| | |1gp = -1 WA dc; (see figure 3) | | |
| 5,6, and 7 | | | [ I
| I | l | |
|Not applicable ] | ] ! 1 ] 1

1/ For sampling plan, see MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
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MIL-$-19500/312C

TABLE II. 6 A, B, and C electrica rements. 3/ 2/
| |
step Inspection BI1L-STB-750 Sysbol ] Limjts | Unit
| |
Nethod Conditions Min | Max
|
1. |Coliector to bese | 3036 |Biss condition D; Lenot | 25 nA dc
| cutotf current ] IVeq = 20 V de | ]
| | - | | |
2. |Collector to base 3036 Bias condition D; Iego2 | 50 nA de |
cutoff current Veg = 20 V dc; ] |
| | | | |
| 3. |Forward-current 3076 |Veg = 1.0 V dc; bre2 | 40 |120 ]
transfer ratic {1c = 10 = dc; ! ] !
| |pulsed (see 4.5.1) | | |
| | | |
4. |Saturation voltage 3071 1. = 10 mA dc; Veptsant | | 04| Vdc |
| (collector to emitter) | {1g = 1 mA dc | ] | ]
| | I | |
| S. |Forward-current transfer | 3076 Veg = 1.0 V dc; hee | £25 percent chenge |
| | ratio | 1. = 10 mA dc; | from initial vatue |
| | | jpulsed (see 4.5.1) | | |
| 1 | 1 | ] ]
1/ The electrical measurements for teble IVb (JANTX) of MIL-S-19500 ere as follows

a. Subgroup 2, steps 1, 3, and 4.
b. Subgroup 3, steps 2 end S.
c. Subgroup 6, steps 2 and 5.
2/ The electrical measurements for table V of MIL-S-19500 are as follows:
a. Subgroup 2, steps 1, 3, and 4.
b. Subgroup 3, steps 1 and 3.

c. Subgroup 6, steps 2 and 5.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T01:17Z
Check the source to verify that this is the current version before use.
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OUTPUT
INPUT s K — . ;@
_ ) | Y
T ‘ l § 2700
; $% Siue L 0¥ |
gson | 77 I/
| ek
| w01 bF +b
| T VBB To 30V de
L 1

% VBP=-4.0 V dc FOR “ON, +17.0 Vdc FOR toff

+
a1y (f INPUT
0 — J——— 10%
— ouTPUT

ton Yem==—00%
- TUR m"-.-

X 10X 1nPUT

TNV T ——50%
/|  outpur

| toff b
TURN-ON

VOLTAGE WAVEFORMS

(=]

«<

NOTES: P
1. The input wavefora is supplied by a pulse generstor with the following characteristics:
2.0 500, t. S 1ns, PVZ300ns, duty cycle S 2 percent.

2. Of:fput vaveforas are monitored on a sampling oscilloscope with the following characteristics:

- (Ve « A4
‘i = 10 s, er 1 s,

FIGURE 3. Turn-on and turn-off time test circuit.

9
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M1L-$-19500/312C

INPUT 8900
1 pF *A" soon
A_L_J[__LAAAW @

0 O\
w
o
o
o
o
o
n
(4]
©
‘ -
——0 O— NN\ ——O

L A\t

L—-—l.(-——-o gg”;_x‘
l 10 pfF l
41 voae ** 490 v de
B B
"

-10 V L INPUT

e A POINT *a®
0 ¥

-4V \

—
/ OUTPUT
—_ 10%

—e f-si"—

1. The input waveform is supplied by a pulse generator with the following characteristics:

zmssm, t, S1ns, W 2300 ns, outycyclesZpormt
] DU itsrad an 2 smanline assillgacana uith the fallauing characteristics:
& (RS Wi W pwewpL TRy CAR A e g — LW i Wiy we eSSy TS ISS.

Sut it waveToras -u-e —
S1hn

2;, = 100 K, t,

FIGURE 4. Charge storage time.
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nlL-$-19500/312¢C

4.5.2 mg srt of~gmal ‘\:!iFg short-circuit_input ippedepce. Test- shail .be cenducted in accordence
vith sethod 32664 of MIL-STD-75 .gg “that aanacitnr "a"eas shown in the test circuit shall+be rewoved

5.1 packaging requirements. The requirements for packaging shall be in accordance with WIL-$-19500.
6. NOTES

(This section contains information of a general or explanatory nature that may be helpful

6.1 Motes. The notes specified in MIL-S-19500 sre spplicable to this specification.

spec

6.2 Acquisition requirements. Acquisition documents must specify the following:

- a. lssue of -DODISS to be cited in the solicitation.

b. 5nldnr dip

Lead finish if required (see 3.3 1.
c. Type designation and quality product assurance level.

6.3 Changes from previous issue. MHarginal notations are not used in this revision to identify changes
with respect to the previous issue because of the extensiveness of the changes.

Custodians: Preparing activity:
Arsy - ER Air Force - 17
Navy - EC
Air force - 17 Agent:

DLA - ES

Review activities:
Army - AR, M1
Air Force - 19, 80, 85
DLA - ES

(Project 5961-1307)

User activities:
Army - AV, SN
Navy - AS, CG, MC, OS, SH

navy

Air Force - 13 1S

"
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